Abstract: Electrode temperature controlled ac corona discharge inception voltages of a non uniform field electrode system and the characteristics change of CIV in the presence of a barrier is investigated. Reduction in the breakdown voltages of the gap for negative standard impulse applications was observed as the point electrode temperature raised upto 200" C and the characteristic occurrence was repeated in the presence of press board barrier.
INTRODUCTION
When a composite insulation system of gas and solid is subjected to high electrical stresses, charged particles produced in the localised discharges either penetrates or deposits on the solid dielectrics altering the field distribution. Thus, the reliability and the characteristics of a composite insulation system are controlled by combination of electrode field conditions, gaseous medium and of course on the solid dielectric material used together with surface conditions. Invariably, solid dielectric barriers are used in high voltage switchgear systems, whereas the dielectric barrier discharge is finding application as a source of atmospheric pressure non thermal plasma to be used for environmental pollution control [ 11 Important investigation by Van Brunt and co-workers [2] reported on the fundamental characteristics behavior of corona discharges in air influenced by solid dielectric barrier. Awad and Castle [3} have studied the electrode temperature controlled corona currents using a co-axial wire tube geometry. Though, temperature influences the swarm data in synthetic air, systematic breakdown voltage measurements in nearly homogenous field condition do not support the temperature dependence as reported by Zaengl et.al [4] , wherein both electrodes and synthetic air were maintained at the same temperature in a confined volume.
The present preliminary investigation was conducted to examine the influence of electrode temperature on the characteristics of composite non uniform field system having a solid insulation barrier.
EXPERIMENTAL DETAILS
A point and sphere electrodes were mounted on a common axis on an insulator base and the required gap length could be adjusted. The stainless steel point electrode was of 6 mm dia tapered at one end as a cone forming a tip surface of 1 mm dia.
The copper sphere of 62.5 mm was connected to the high potential end of the power source. The point electrode terminated to ground via current measuring circuit, and was insulated with a mica tube from a 750 watt a.c. heater. A grounded metal shield was provided between heater and the point electrode to avoid leakage currents due to the heater supply voltage. A temperature controller with a shielded thermocouple sensor attached was used to maintain the electrode tip 3t specified temperatures with a variation o f f 1 O C. The high voltage a.c power was derived from a 230 VI1 15 kV, 10 KVA, 50 Hz transformer having a voltage measuring winding ratio of 1:lOOO. The input to the transformer was controlled by a voltage regulator.
The corona inception currents (CIC) were obtained by measuring the potential drop across 1 kQ resistor (* 1 % tolerance). The voltage drop across the resistor due to the current flowing in the circuit was measured using a broad band (2 Hz to 1 MHz) millivoltmeter having input impedance of 300 M a . The waveform and corona inception voltage (CIV) levels were also observed on an oscilloscope. The CIV recorded are those, relating to the first appearance of minimum detectable gap current (1 PA) and of the negative discharge sensed by the measuring system.
The impulse voltages used were obtained by 165 kV, 1.5 kJ, 4 jtage Marx generator. The standard 1.2150 ps negative impulse voltages were measured by a precision damped capacitance divider coupled to a peak voltmeter and recorded on a surge oscilloscope (Hafeley). Fifty percent breakdown voltages (Vso> determined by up and down method.
Repeated experiments on the composite insulation system revealed that the area of the circular barrier placed perpendicular to the electrode axis have significant effect on CIV levels. However, the CIV data reaches a stabilization when the barrier diameter was two times that of sphere electrode. Further increase in the area of the barrier have had no effect on the corona inception characteristics of the composite insulation system. Finally the experiments were conducted with pressboard barriers of 150 mm dia and of 1.5 mm thickness.
RESULTS AND DISCUSSION
With a simple experimental setup and conventional measuring method adopted, CIV data for point electrode tempera- 4.00
5.00
Gap distance(cm) 
CONCLUSIONS
In a non uniform field system, higher electrode temperature causes a decrease in the magnitude of CIV while there are no appreciable changes in CIC. In the composite insulation system, CIV data is controlled by electrode temperature and as well by the presence of abarrier. Relative impulse breakdown strength of the insulation system is observed to be reduced as a function of temperature, indicating a major role played by the thermal conditions of the electrode.
The classic answer for the temperature dependent CIV data is the change in air density factor 6 [ 6 ] , because of thermal gradient just close to the surface of the point electrode, which constitutes a small percentage of gaseous insulation volume. Early work of Alston [7] indicated pronounced effect of hot 30 spot in uniform fields reducing dc flashover values in air. In light of the recent studies by Zaengal and CO workers [41 revealing no temperature dependence of homogeneous field breakdown in synthetic air, reasonable explanation is yet to be 
